The oesophageal epithelium of patients with reflux oesophagitis has been studied by means of computer aided morphometry. Measurements of histological features were made on biopsies from six cases before and after treatment. The size and elongation of the nuclei and their variation, the number of nuclei per unit length or per unit sectioned area, and the size and number of nucleoli per nucleus were measured for two zones of the epithelium, the base layer and the intermediate layer, which were independent of section orientation. The measurements were analysed using discriminant analysis. Significant discrimination was found between the two groups. The most important parameters were the number of intermediate layer nuclei per sectioned square millimetre, the mean intermediate layer nuclear area, and the number of nuclei per millimetre of base epithelium. These parameters are consistent with increased cell turnover of the non-ulcerated epithelium before treatment.
As part of a pilot study of the effect on reflux oesophagitis of Omeprazole, a potent drug which inhibits gastric secretion,'-3 it was necessary to make an accurate assessment of the oesophageal morphology in biopsy tissues. This paper describes a morphometric method which overcomes the problems common to subjective assessment of these small tissue fragments.
Material and methods

MATERIAL
Six patients with typical reflux oesophagitis participated in the study. At the first endoscopic examination oesophageal ulceration, confirmed by biopsy, was present. Three or four other biopsies were taken in a circumferential fashion from non-ulcerated mucosa between 3 and 5 cm from the cardiooesophageal junction. Endoscopy was repeated eight weeks after treatment with Omeprazole and in all cases the ulcers had healed. Further biopsies were taken as before. The biopsies were fixed in glutaraldehyde and processed into epoxy resin. Two micron thick sections were cut and stained with haematoxylin and eosin.
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DEFINITION OF TISSUE ZONES
No attempt was made to orientate the small tissue fragments during processing. Consequently, the plane of sectioning was random and did not allow study of orientation dependent features such as increased height of papillae and relative proportions of epithelial zones. It was, however, possible to define tissue zones which were independent of section orientation. These zones were the dividing base layer of the epithelium and the cell layer mid-way between the base and the surface, hereafter referred to as the intermediate layer.
In all cases examined the section orientation was such that some of the papillae were cut in cross section and were recognised as circular or oval profiles. The base layer was defined as that single layer of cells immediately surrounding the core of lamina propria constituting the papillae (Fig. 1) . The intermediate layer was defined as the region mid-way between the base and the surface and the correct level was recognised by clear evidence of a core of lamina propria in the cross sectioned papillae (Fig.  2 ). In these zones features which were considered to reflect reaction to cell damage by increased cell turnover were measured.
It was reasoned that increased division in the base layer would result in more nuclei per unit length of sectioned base layer epithelium, elongated nuclei Most importantly, the F ratio of the discriminant analysis, which indicates the significance level for distances between group centroids, showed significant discrimination between the two groups (F = 13-072, p = 0-0019).
The variables excluded from the analysis were the nucleolar measurements, the elongation shape factor, and the variations of size and shape of the nuclei. The small number of cases and high within group variance of these variables was such that they did not contribute significantly to the discriminant analysis.
The unstandardised discriminant functions may be used to calculate a discriminant score for each case. When plotted, these scores graphically illustrate the discrimination between the two groups (Fig. 3) . As a further check on the effectiveness of the discrimination, the original cases were classified using a classification equation derived from the discriminant functions and the-predicted and actual groupings compared. This resulted in 100% agreement, further illustrating the success of the discrimination.
Discussion
Patients with reflux symptoms who have no evidence of oesophageal erosions and equivocal endoscopic Rather there is a gradual transition from positive to negative. One could advocate that the upper limit be taken as the region where the distance between neighbouring nuclei equals the average diameter of the nuclei, but this again is arbitrary and does not allow for real accuracy since the zone with these characteristics is relatively wide. In view of these problems, in this pilot study to assess the effect of Omeprazole, we assessed the lower oesophageal epithelium by morphometric methods. We were able to identify the tissue zone between the basal layer and the surface as well as the single dividing base layer in randomly orientated sections of small biopsy fragments. From these zones we measured 13 different nuclear parameters in biopsy tissues from six patients. Discriminant analysis showed that three of these measurements were important in indicating clear differences between the before and after treatment biopsies. They indicated an increased rate of cell division in response to gastric acid reflux which was significantly different from that when the gastric secretion of acid was inhibited.
Knuff et al9 have recently shown that in routine punch biopsies of patients with long histories of oesophageal reflux, 59% were uninterpretable when endoscopic evidence of oesophagitis was minimal. Although in some cases studied here the presence of ulcer debris in the histological sections allowed a firm diagnosis of oesophagitis to be made, the fragments were often too small and unsuitably orientated to allow assessment of accepted indicators of oesophagitis such as increased basal layer thickness or height of papillae, and reliable interpretation was 
